Territory definition
Territories were the 143 Centres locaux de services communautaires (CLSC, local community health and social services centres). CLSCs vary in size (average of 46,727 individuals), each being a mix of similarsized subterritories (urban, rural). The CLSC is the first level at which Quebec health services and prenatal interventions are organized.
Outcomes
Neonates with a weight for gestational age below the 10 th and 5 th percentile were identified as SGA and VSGA using the Canadian standard reference. 15 SGA births occurring before 37 weeks were qualified as SGA-preterm.
Independent variables
CLSC portraits were drawn from responses to Statistics Canada's Canadian Community Health Survey (CCHS) 16 and from census profiles. Variables were selected if a link with birth outcomes was suspected and the variables were of public health interest (Table 1) . Individual variables were used in a sensitivity analysis (mother's age, marital status, parity, academic degree, Canadian-born).
Source of data
Birth certificates from Quebec's registry of demographic events of 2000 to 2008 were used.*
The CCHS is a cross-sectional survey that has been conducted in four cycles (2000-2001, 2003, 2005 and 2007-2008) . Data from the cycles were pooled 17 and CLSC proportion-like values were built using the 100,832 CCHS responses in a logistic regression model that accounted for the sampling design (respondent sampling weights) and controlled for data collection method and cycle effects. [16] [17] [18] Profile values of the CLSC subterritories (2001 and 2006 census tracts in urban setting, and census subdivisions otherwise) were aggregated by CLSC by weighting by number of residents. 19 Missing CLSC values from either the CCHS or the census were imputed as implemented in the SAS MI procedure 20, 21 (expectationmaximization option, logit transform for proportions).
Statistical analysis
An exploratory factor analysis was performed to highlight the concepts (latent variables) measured by contextual data. The independent and inappropriately-represented variables (no communality exceeding |0.5|) were removed, and the Heywood method was used when anomalies about communality estimates were encountered. 22 CLSC portraits were linked to births based on the mother's place of residence. Then, the association between the outcome of SGA and different categories of the exposure gradient was evaluated with logistic regression. The type of CLSC territory was categorized as "rural", "urban and rural" and "urban" (reference). Other explanatory variables were treated as tertiles (1, 2 and 3, for the lower, middle and upper part of the distribution, respectively), with the first tertile being the reference category (except for mean income and mean household size, for which the third tertile was the reference). Tertile values yielded results that were easier to interpret than those obtained by using either CLSC proportions or the latent variables resulting from the factor analysis as explanatory variables. Odds ratios (OR) were used to estimate relative risks.
Univariate model fit yielded crude ORs. Subsequently, a multivariate model was built. For variable selection, a compromise between a stepwise and best-subset selection method was used since objections relating to the bias-variance trade-off had been brought forth for both methods. 23, 24 The Schwarz information criterion for the comparison of non-nested models 23, 24 indicated the optimal number of variables k from the complete stepwise sequence. We fitted three best-subset models of k, k+1 and k-1 terms. The end model was chosen from the best-subset models that presented an acceptable goodness-of-fit Hosmer and Lemeshow statistic. The latter was adjusted to SGA as well as to VSGA and SGA-preterm birth. Each explanatory variable was reported with its underlying latent variable as determined in the factor analysis to facilitate comparisons with other work using either variables or latent variables. The following were assessed: sensitivity to imputation of the CLSC data, robustness of the results to the addition of individual explanatory variables, sensitivity to the territory definition, and sensitivity to the final model selection. For the sensitivity analysis to the territory definition, we incorporated the census variables which were at first aggregated at the subterritory level (2,368 tract or subdivision areas) to the CCHS variables that were only aggregated at the CLSC level in the model. Robust variances that capture the inter-CLSC variability were used for both the analysis with individual variables and the analysis with the data aggregated at the subterritory level.
The Commission d'Accès à l'Information du Québec and Université Laval's Ethics Committee approved this research project. Analysis was carried out using SAS 9.2 MI, FACTOR, LOGISTIC (model selection) and GENMOD procedures (final model fitting). Regression results were considered significant at p<0.01.
RESULTS

Participants
Of the 676,165 singleton births, 7,379 were from excluded CLSCs, 850 could not be assigned a CLSC and 682 had no SGA status (163 of the latter had an implausible birth weight or gestational age), leaving 667,254 births (Table 2 ). There were on average 8.22% and 3.77% SGA and VSGA births, respectively, within each CLSC territory, illustrating that the proportion of SGA births has slightly lowered in Canada since the reference scale was built.
7,15
Factor analysis
Three latent variables account for 97.2% of the total variance in the factor analysis: material deprivation, racial diversity and social isolation (Table 1) . Interestingly, mean income and low income belong to different latent variables. Explanatory variables that do not belong to a specific latent variable are referred to as "social environment variables" in the remainder of this text.
Regression
The crude ORs of SGA for the third tertile of each census variable differ from the null value of 1, except for age, marital status and type of territory (Table 3) . CLSCs with third tertiles of the following variables from the CCHS: food insecurity, sedentary behaviour, and cigarette smoking, have 20%, 17% and 11% higher risks of SGA, respectively. Our variable selection method led to the multivariate model with 7 explanatory variables presented in Table 4 . Results with regard to SGA birth show that, with all other variables being adjusted for, CLSCs with middle and high levels of material deprivation have 8% and 19% higher risks of SGA, respectively. Similar conclusions can be drawn with respect to high levels of racial diversity, social isolation (variable=household size of one) and being sedentary. Those CLSCs also have higher adjusted risk of VSGA, while CLSCs with high levels of material deprivation and sedentary behaviour and those with middle-level access of health care services have higher adjusted risks of SGA-preterm birth.
Similar ORs were obtained when the model was fitted on SGA with non-imputed data (135 CLSCs). ORs did not change after the inclusion of individual variables* in the model, and would have been similar had we used other territorial limits. Another plausible final model included tangible social support instead of access to services and physical activity (not shown). ORs resulting from this model were similar to those presented.
DISCUSSION
For the 9-year period from 2000-2008, we confirmed contextual associations between SGA birth and material deprivation, racial diversity and social isolation over the territory of residence in Quebec. We also report a novel association between sedentary lifestyle of the residents and SGA.
Our results are subject to the following limitations. There are three possibilities of misclassification of the exposure. The first one arises with our implicit postulate that the tertiles of the CLSC territories remained the same throughout the years. The second one occurs because we did not have information about relocated mothers' context; according to the 2006 census, 25 approximately 3.5% of the women were not exposed to the exact tertile we had given them. Third, heterogeneity within CLSC areas may be affecting results. Those three misclassifications of the exposure contributed to a small bias toward the null value. Nonetheless, even after our separate adjustment of models on SGA-preterm and on VSGA birth, our results might still have been subject to other confounding of unmeasured factors.
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CLSCs AND SGA BIRTH IN QUEBEC, CANADA * Mother's age, mother's marital status, mother's parity, mother's academic degree, mother Canadian-born and interaction terms ("academic degree × marital status", "Canadian-born × age", "Canadian-born × marital status", "academic degree × Canadian-born", "age × parity" and "academic degree × parity").
Some constitutionally small infants may have been classified as SGA even though they were not growth retarded. Since our ORs of SGA birth were similar to ORs of a narrower definition of the indicator (VSGA birth), it appears improbable that the inclusion of constitutionally small infants would have a significant impact.
Fewer significant associations were found on SGA-preterm birth. That could denote a lack of power for analysis among preterm births.
Two of the latent variables, material deprivation and social isolation, are part of a known population-specific deprivation index. 26 Information about race was added into another index that correlates better to infant health than to general health. 27 Our mean income and low income features belonged to different latent variables; such controversies were also observed by Braveman and colleagues. 28 This work has identified a novel association of sedentary lifestyle in Quebec's territories with the outcome of SGA when material deprivation, racial diversity and social isolation were adjusted for. It has also confirmed previously reported contextual risk factors in Quebec: income deprivation was associated with SGA in an urban setting among births from 1991 to 2000 (with adjustment for individual variables), 11 and area income and immigrant density tertiles were associated with SGA birth from 1999 to 2003 (there is an overlap with our data; results were adjusted for area income, income inequality, immigrants and individual variables). 8 The association between SGA and social isolation (variable=household size of one) found in this population was in the same direction as one seen in the United States between a category of low household crowding and occurrence of low birth weight, when compared to the highest crowding category (with adjustment for mother's smoking behaviour and contextual poverty, ethnicity and education). 10 Access to medical services was not associated with the outcome of SGA; this was also seen in the United States. 29 Still, it was associated with SGA among preterm births. Overall, SGA modelling with census variables was improved with the addition of social environment features.
Finally, observed associations might represent: real contextual effects; effects of the mothers' unmeasured individual characteristics such as tobacco use, pre-pregnancy weight or low weight gain; or both contextual effects and mothers' individual characteristics. Further research should be carried out on this topic in order to help dissociate effects of individual characteristics from the contextual ones, and thus permit identification of groups at risk of SGA birth for prenatal intervention. 
